Effects of sensitive to apoptosis gene protein on cell proliferation, neuroblast differentiation, and oxidative stress in the mouse dentate gyrus.
Sensitive to apoptosis gene (SAG) protein is a redox-inducible protein that protects cells against apoptosis induced by redox agents. In this study, we observed effects of SAG on cell proliferation and neuroblast differentiation in the mouse hippocampal dentate gyrus (DG) using Ki67 and doublecortin (DCX), respectively. For easy penetration into neurons, Tat-SAG expression vector was constructed by ligation with SAG and expression vector, Tat, in-frame with six histidine open-reading frames to generate the expression vector, and cloned into E. coli DH5α cells. One or 5 mg/kg Tat-SAG fusion protein (Tat-SAG) was intraperitoneally administered to mice once a day for 3 weeks. The administration of Tat-SAG significantly increased the number of 5-bromodeoxyuridine positive cells, Ki67 positive cells and DCX immunoreactive neuroblast in the mouse DG: Especially, in the 5 mg/kg Tat-SAG-treated mice, DCX positive neuroblasts showed a well-developed arborization of tertiary dendrites in the DG. On the other hand, we examined that the administration of Tat-SAG significantly reduced the DNA damage and lipid peroxidation judging from 8-hydroxy-2'-deoxyguanosine and 4-hydroxynonenal immunohistochemistry: The decrease was much more distinct in the 5 mg/kg Tat-SAG-treated mice than 1 mg/kg Tat-SAG-treated mice. This result suggests that SAG significantly increases cell proliferation, neuroblast differentiation and oxidative stress in normal states.